The wave equation of the hi-local field interacting with the external field is introduced on the basis of the hi-local field equation proposed previously. The subsidiary conditions are compatible with the wave equation in the interacting case.
discuss the scattering amplitude in the lowest order approximation. It will be shown that the amplitude given by the exchange of the hi-local field in t-channel shows Regge behaviour as s goes very large with fixed t. Unfortunately, one of the amplitudes is increasing exponentially as S-'>OO. § 2. The mean center and the wave equation in the external field
In the previous paper, we have proposed the wave equation of the hi-local field based on the mechanical model of two mass points. By designating the coordinates of these points as x, w and x, (2) which are located on a space-like hyperplane, the coordinates X, of the geometrical center and the relative coordinates x, are given by where Gk's are usual Pauli matrices. In our formalism, besides the Klein-Gordon equation (P"-Jl.P)'IJf"=O, (2· 3) we have the characteristic subsidiary conditions imposed on physical wave functions. Namely, the following conditions are given: where [b" (0) v<o, + r<ilJ w = o, (i = 1, 2) [V(S) + y<al]'IJf"=O' Q'IJf"=O, (2 · 8) , by virtue of the constraints (2 · 4), we can show that T 2 gives the intrinsic angular momentum of our system. 5 ) Since the subsidiary conditions (2 · 4) depend on P#, X# (the coordinate of the geometrical center) does not commute with (2 · 4) . Therefore, the interaction with the local field cannot be introduced by modifying the wave equation ( 
Since the Hamiltonian of our system without interaction IS giVen by
it is easy to see that Hereafter, for the sake of simplicity, we shall choose V' 2 > = 0 and a '1) = 1/2.
In closing this section, we shall briefly discuss the general form of the wave functions satisfying the free wave equation (2 · 3) and the constraints (2 · 4). In the rest frame (Po= !vi, P = 0), the subsidiary condition (2 · 4) become
where V's and Q are written in terms of polar variables as follows : 5 > (2·17) *> If we have the constraints P,p"=P,:r!'=O instead of (2·4), we have to consider these constraints as strong relations. In this case, after eliminating the relative time by means of the canonical transformation, we have the mean center X" in place of the geometrical center X".
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Since V's in (2 ·18 given in (2 · 8), it is not difficult to obtain the wave functions with momentum P=/=0. In the following section, we shall consider the ground state which has zero angular momentum J = 0 and the minimum mass (JM ( J, m) = m 0 ) . § 3. Form factor
As a simple application, let us consider the form factor of the bi-local field.
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For the purpose, we have to study the vertex operator V(k) defined by 
The proof of (3 · 2) is given in Appendix A.
Now, let us consider the form factor corresponding to Fig. 1 , where the initial and final states of the hi-local field are the ground state with momenta p' and P", respectively. Denoting these states as IP') and IP"), we obtain the form factor as the matrix element in the following way:
Since IP') is a function of X'"' ~ and u, the inner product means the integral of these variables. However, as has been discussed in the previous paper, 5 l the integral of spin or variables ~ should be modified as follows:
Namely, ~*~=p should be left not integrated because of the constraint (QIJf=O).
From (3 · 2), (3 · 6) is written as follows: where [p') and IP") are eigenstates of P,, with eigenvalues P/ and P/' respectively. Since IP') and ]p") are
the integral of X gives the conservation of energy and momentum, 1.e., (3 · 7)
becomes
where
Here, we assumed the bi-local field being in the ground state I 0). Since I 0) 1s a function of ur and does not contain spinor variables, we have
Then, from (3 ·10) and (3 ·11), we can write in (3 · 8) as :1=(01-mo
Finally, smce ur m the exponential operator can easily be ordered in the normal
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product, we obtain that
The calculation in detail of (3·15) is shown in Appendix B. Using that we obtain the form factor as follows:
-t pl. 4m/ § 4. Scattering amplitude
The wave equation (2 ·16) in the externa 1 field 1s written 111 the integra 1 form as
where rPo is a solution of the free equation (2 · 3). We can solve the equation ( 4 ·1) by means of the iteration method as follows:
The scattering amplitude may be given by the lowest order of which corresponds to the form factor discussed in the preceding section. The amplitudes corresponding to 
Contour C. 
A(s t) = Jdz(s)<OI--}!!rl____-e-iH'u(z)a•a
Here, we have used the following:
In ( 4 · 6) a (P 2 ) = (1/ (!)) (P 2 -m0 2 ) and the integration contour is shown in Fig. 3 .
Then, after some calculations, we finally obtain that
where For large s, this amplitude decreases as s-\ namely
The amplitude corresponding to Fig. 2 (b) where the bi-local field is exchanged m t-channel is given by
We can see that A(t, s) in (4·11) is obtained by changing s into t and t into s in A (s, t) of ( 4 · 7). The asymptotic behaviour of A (t, s) in ( 4 ·10) shows Regge behaviour; that is,
Although we have discussed so far the amplitudes corresponding to Figs we can get the amplitudes Unfortunately, A (u, t) is
We have discussed so far the interaction of the hi-local field with the external field. Since we have the wave equation in the interacting case which is consistent with the subsidiary conditions, we can discuss all of the scattering amplitudes corresponding to Fig. 2 . It is usually expected that the exchange of the structured object in t-channel gives Regge amplitude. In the present model, this conjecture has been confirmed. Since however, one of the amplitudes increases exponentially, our model is still unsatisfactory. The form factor obtained in this model is also unfavourable because it decreases too fast (exponentially as t---'>-oo).
The interaction discussed so far is
V=V(!)(x(!)),
and if we do not ignore V(2) (x< 2 l), there are diagrams other than those in Fig. 2 . It is, however, more interesting to study the interaction of the hi-local field with the hi-local field. In our model, it is not easy to introduce the interactions among hi-local fields. This problem is left for further investigations.
Since we can write kX as
and G's are the zeroth and the first order homogeneous functions of k~ and P~ respectively, we see that G's satisfy the following equation:
Assuming we can obtain (3 · 5) . From (A ·1) "-'(A· 7) and (3 · 3) "-' (3 · 5) we can show easily the formula (3 · 2) .
Appendix B
Some formulae useful to find the expectation values of vertex operators are summarized. To calculate (3 ·13) we consider the following quantities:
Differentiating this expression with respect to a and using [S~,AP] = i (g,,PA,-g,PA#),
kA (a) .
Integrating the above expression with respect to a, we find 
Using (B ·1) and
we can find that bw's are transformed as The explicit forms of f and g of (3 · 3) and (3 · 5) in the case of the form factor ( Fig. 1) 
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with JC1 =.J-tm0 2 + (t 2 /4). Using (B·2) and (B·5), we obtain the followings:
( :~~" ) = ( :';~; : ~J.£:~-~)2)) )( :~A) .
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To obtain (3 ·15) the completeness condition (B·7) 1s also used, I.e., t, k"b,,c"l (P) k'b}'l (P) = -k' + cy;r It is not difficult to derive (3 ·15) by the aid of above formulae. The scattering amplitudes (4·7) and (4·10) are also calculated in the same manner as the form factor illustrated above.
